. CCDC-1905669.
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General. All reactions were carried out under argon in flame-dried glassware, ensuring rigorously inert conditions. The solvents were purified by distillation over the indicated drying agents and were stored and handled under argon: CH 2 Cl 2 (CaH 2 ), MeCN (CaH 2 ), pentane (Na/K alloy), THF (Na/K alloy).
NMR spectra were recorded on Bruker AV400 or AV500 spectrometers at 298 K unless otherwise PHIP NMR experiments were acquired on an Bruker AVIII 500 MHz (11.7 T) NMR Magnet equipped with a BBFO probe with z-gradient. OPSY spectra were generally acquired using the opsy-d pulse sequence. 1 Typical acquisition parameters were: 1 H offset (o1p) = 10 ppm, spectral width = 40 ppm, gradient strength = 53.5 g/cm (100%), gradient shape = sine, gp1= 1 ms, gp2 = 2 ms, gradient recovery delay = 0.2 ms, d1 = 0, fid size = 32.768 data points.
para-Hydrogen enriched to 92% was always freshly generated using a commercially available pH2
Generator from Bruker BioSpin GmbH with an F-DGSi electrolytic hydrogen generator (WM.H2.500.V3) as the hydrogen source.
IR spectra were recorded on Alpha Platinum ATR (Bruker) at room temperature, wavenumbers (ṽ)
are given in cm -1 .
Mass spectrometric samples were measured using the following instruments: MS (EI): Finnigan MAT 8200 (70 eV), ESI-MS: Bruker ESQ3000, accurate mass determinations: Bruker APEX III FT-MS (7 T magnet) or MAT 95 (Finnigan).
GC-MS was measured on a Shimadzu GCMS-QP2010 Ultra instrument.
Photolysis experiments were performed in a self-made apparatus, consisting of an aluminum box with a circular arrangement of 8 UV-C lamps (Philips Fluorescent lamps TUV PL-S 9W/2P, 100 -280 nm) at 6 cm distance to the quartz Schlenk tube. The temperature in the apparatus typically rises to 50 °C within 3-4 h.
Cyclic voltammetry studies were conducted with a potentiostat SP300 from BioLogic in a measuring cell from BioLogic. 
Tris(acetonitrile)(

-1-ethoxycarbonyl-2,4-dimethylcyclopentadienyl)ruthenium
Hexafluorophosphate (7)
In a quartz Schlenk tube, the ruthenium complex S-1 (2.30 g, 4.55 mmol, 1 equiv) was dissolved in MeCN (60 mL) and the tube was placed into a photolysis apparatus. The colorless solution was irradiated with UV-C light (100 -280 nm) for 24 h while slowly turning orange. All volatile materials were removed under vacuum and the remaining orange oil was triturated with pentane (20 mL) and sonicated for 15 min. Solid material was allowed to settle and the supernatant was removed via a filter canula. The remaining orange solid was washed with diethyl ether (10 mL) and pentane (10 mL) and then recrystallized from diethyl ether/acetonitrile to yield the title compound as an air-stable, orange powder (1.93 g, 79%). In a quartz Schlenk tube, the ruthenium complex S-2 (1.13 g, 2.52 mol, 1 equiv) 9 was dissolved in MeCN (60 mL) and the tube was placed into a photolysis apparatus. The colorless solution was irradiated with UV-C light (100 -280 nm) for 36 h, during which time it turned orange. All volatiles materials were removed under vacuum and the remaining orange oil was triturated with pentane (20 mL) and sonicated for 15 min. Solid material was allowed to settle and the supernatant was removed via filter canula. The orange residue was washed with diethyl ether (10 mL) and pentane (10 mL) and the dried in vacuo to yield the title compound as an air-stable orange-brown powder (1.13 g, 2.52 mmol, 91% Initially, a potential window from 2 to 2 V was applied to study the complete electrochemical behavior of the chosen [Cp These oxidations were fully reversible for complexes 1-6 and 8 but only quasi reversible for 7 and 9;
for the sake of comparison, only the 400 mV sweep was used to determine a "E 1/2 " for 7 and 9. Some complexes showed further oxidation peaks, which, however, appeared to be mostly irreversible.
S9 S10 S11 S12
PHIP NMR Experiments with Cationic [Cp x Ru] Complexes
In a glovebox, 1-methoxy-1-(prop-1-yn-1-yl)cyclohexane 10 (15 mg, 0.098 mmol, 1 equiv) was added to a solution of the corresponding [Cp 
Methoxy-1-(prop-1-yn-1-yl)cyclohexane (10) as the Substrate Overview
The individual spectra obtained with the indicted complexes are compiled below S14 S15 S16 S17 S18 S19 taken out from the glovebox. The tube was connected to the p-H 2 generator and all tubings were evacuated and backfilled with para-hydrogen (p-H 2 ) three times. Then, the pressure was increased to 5 bar and the valve was opened to fill the tube with para-hydrogen to a total pressure of  6 bar.
After closing the valve, the tube was shaken and inserted into the NMR magnet. shifted towards higher field. Additionally, no coordinated acetonitrile was observed, which is suggestive of a dimeric (or higher oligomeric) structure of the resulting complex. Attempted isolation in pure form was to no avail.
Synthesis of the Ruthenium Alkyne Complex (14)
1-(Prop-1-yn-1-yl)cyclohexan-1-ol (43.1 mg, 0.31 mmol, 1 equiv) was added to a solution of 
Synthesis of the Neutral Ruthenium Carbene (17)
1-(3,3-Dimethylbut-1-yn-1-yl)cyclohexan-1-ol (32 mg, 0.045 mmol, 1 equiv) was added via syringe to a solution of [Cp*RuCl] 4 (49.6 mg, 0.045 mmol, 0.25 equiv) in CH 2 Cl 2 (4 mL). The Schlenk tube was then closed with a septum and hydrogen gas was flushed through the solution via canula for 3 min.
The resulting solution was stirred for 4 h at ambient temperature before all volatile materials were removed under high vacuum to afford the title compound as a dark red solid that was used for solid state NMR measurements. The spectroscopic data match those previously reported. experiments were used.
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Computational Details
All geometry optimizations were performed with the Gaussian09 package 14 with the PBE0 functional 15 . Ru represented by the quasi-relativistic effective core potential (RECP) from the Stuttgart group and the associated basis sets. 16, 17, 18 The remaining atoms (H, C, O, Cl) were represented by a triple-ζ pcseg-2 basis set. 19 NMR calculations were performed within the GIAO framework using ADF 2014 20 with the PBE0 functional and Slater-type basis sets of triple-ζ quality (TZ2P), with the exception of carbene species, for which a basis set of double-ζ qualitywas used (DZ).
Relativistic effects were treated by the 2 component zeroth order regular approximation (ZORA). 21 Analysis of scalar-relativistic natural localized molecular orbitals were done with the NBO 6.0 program. 22 Calculated NMR shielding tensors were analyzed using these scalar-relativistic NLMO. 23, 24 The 3D representation of the calculated shielding tensors were obtained as polar plots 25 
Results of Natural Chemical Shielding (NCS) Analysis
All values in the following tables are reported in ppm.
xx dia para components of para The figure above shows the calculated chemical shift and shielding tensors and simulated static NMR spectra (powder pattern) of the C1 (left) and C2 (right) atom in the free alkyne 10 (top), the Rualkyne complex 14 (middle) and the "loaded" catalyst 15 (bottom). The free alkyne (top) shows almost axially symmetric tensors with deshielded  11 and  22 components, and a shielded  33 component which is oriented along the C-C axis as expected for this type of molecule. Upon coordination to Ru (complex 14, middle), the tensor orientation and the principal components change. Most notably, the direction along the C-C axis (now  22 ) is no longer strongly deshielded. As seen by the NCS analysis, this direction is now significantly deshielded by a contribution from the (Ru-C) bond, illustrative of the metal-alkyne interaction. Upon coordination of H 2 (complex 15, bottom), the strong shielding along the C-C axis is restored ( 33 ), reminiscent of the free alkyne.
However, the chemical shift tensor of 15 is not axially symmetric: The  11 component is more deshielded than in the free alkyne 10, while the  22 component is less deshielded, leading to a similar isotropic chemical shift in 10 and 15. Hence, even though the alkyne ligand in 15 is somewhat reminiscent of a free alkyne, a significant perturbation of its electronic structure by the metal can be evidenced in the principal components of the chemical shift tensor
